Inter (Part-ll) 2021 


Mathematics 


2. 
(i) 


(Group-ll) 


SECTION-I 


Time: 2.30 Hours | (SUBJECTIVE TYPE)| Marks: 80 


‘Write short answers to any EIGHT (8) questions: 


Express the area A of a circle as a function of its 
circumference C. 


PAPER: Il 


(16) 


lf A and C denote the area and circumference of the 
circle, SSPE INENY and r be the radius of the circle, then 


A=nre 
and C= 2nr 
= ror 


By putting re = in (i), we get 


(ii) 


So, 


y(x- 1) =2x+1 
xy -y=2x+1 
xy -2y=y+1 
x(y-2)=y+1 
ee aoe 
y-2 

a) 
Thus, f y= 


=> 


For the real-valued function f(x) = ~ * 


(. 


(i) 


(ii) 


x> 1, Find f"(x). 


x= Ply) 
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Byroplacing y by x, woget 
(ix) wht ) 
il) 2" 
(iil) valuate Hy) : i a 
Ane, I3y pe ae of x ~ 3, 
: i) mg (5) a 
: = lim Gary " aL a 


lim Zeer 
Xoo x - 3 x a) \ Ix - af 3 


(iv) Find the doetitn and range of g(x) = |x — 3}. 


Ans4 Given function: g(x) = |x — 3| 
Domain.of g(x) = (-w, ) 
Range of g(x) = (0, a] 


(v) ity= (Vea), find 5, 
Ans aim y= ioe) 
= Wi? +(e) 24h. 


yexrt-2 


oe ul | : 
dx dx K+5 2) . 


1 


Scanned with CamScanner 


(vi) 


ANS. 


——- SS a Se he + ea eS es ttl 


- cd 
FInd 4” 


aly HE xy + y? = 2. 


Ditferentlating both sides, we get 


d d 
dx OY FY) = Gy @) 
d 


d 
dx (XY) * Gy (y*) = 0 


dy dd dy _ 
Xx Vax %) + 2y Gy = 0 
d d 
XG TY (1) + 2y Ge 
dy dy _ 
X dx * 2Y dx. ~Y 
d 
(x + 2y) Gy = -Y 
| dy __-y__ 
dx x+2y 


| (vii) | 


Ans, 


Differentiate sin x w.r.t. cot x. 
Let y=sinxandz=cotx 


I waz. 
— = _ 2 
and dx = ~ cosecé x 


=~—cos x sin? x 


y =x? In (%) 


Differentiating w.r.t ‘x’, we have 


a7 (9) 0 +925 (in (9) 
= (in (3)) (2x) + x? Sia <. (3) 
x 


= 2x In (3) + x2 (x) . (=) 
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eee, 
= x|2 in (3) ~ 1| 
(ix) Find y, ify =x*.e™. 


TS Giveny=x. en 
Differentiate w. ‘ t. ‘x 


=2.feyjrer.Z ax 
x o (-1)) +e™ ox 


= +x? e* + 2x e* 
¥, =-2™ (x? - 2x) 
Again differentiate . AS 


y2=-le * (e- 2x) + (x?- 2» Ze 


= ~[e™ (2x — 2) + (x* — 2x) . e* (-1)] 
= -e* [2x - 2- x? + 2x] 
= ~e™ [-x* + 4x — 2] 

y2 = e™ (x*- 4x + 2) 


(x) ify =/m (tanh x), find 3 — 
Ans4 y = /n (tanh x) 


Differentiating w.r-t x’) we get 
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7 2 
~ 2sinhxcoshx 


"ae 2 cosec h 2 x 
. dy. | 
(xi) Find ify = (x? + 5)(x? + 7). 


EO y = (x2 +5)(x3 + 7) = x5 + 5x3 + 7x2 + 35 
Diferentiatng with respect to x, we get 


eeu 


(x8) +5 (8) +7 2 2) 4H 68) 


Bar eener terre ere 
"= 5y4 + 15x2 +14x 


(xii) Find f(x) if f(x) =/7n (e* + e-). 


‘Let. u=e%+e% 
Then f(x) becomes 
, f(x) = afin u = (Jn u)/2 


As F(x) =a 
ei ler (By chain rule) ~ 


ale 5 (in 12-1 ; + (in | x £ (e% + @-2x) 
= ( (in uy"? . ) “he 2+ em (-2)) 
= Cran ; ‘) . (2) (e% — e-?%) © 
; (sa i) (e2* — e~2x) 
1 


SS ——OOOOOGSM- en en 1 
infer + e-2) | (e% + om) 
eex = 2-2x 


~ A lin(e2* ide e~2%) (e2* em e72%) 


2x a e~2x) 
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3. Write short answers to any EIGHT (8) questions: (16). 


(i) Use differential to find oy for xy+x=4. 


dx 
ANS4 xy+x=4 
x dy + y dx +dx =0 
x dy + (y+1)dx=0 
x dy = -(1 + y) dx 
dy _ (te) 
dx \ x 
(ii) Evaluate the integral | sets dx. 
- 
BaP axe || Es =| 
d 
me a 


=3| x"2dx+2 [x2 dx 


+1 —Yo+ 
=3%- ‘ x2 ie 
3+1 -9+1 

3/2 x2 
=3. 3 Pe De tC 

ay 2 
=2xvVx+4 xtc 
x+b 


(iii) Evaluate | 73 3 


2bx + c)2 
ANS, l= eee | (2 + 2bx + c)-12 (x + b) dx 
lf we put u=x? + 2bx +c, then du = os + 2b) dx 
as 5 du = (x + b) dx 


Thus fx? + 2bx + oy"? (x +b) dx=furv? Sy " 
) 
qu lott 4 yl 
= Ju aan eS 7 +o 
2 ‘ 2 


= ul? +0, =x? + 2bx +c +c; 
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(iv) Evaluate J e* (cos x + sin x) dx. 
P CGE Let f(x) = sin x; then f(x) = cos x, 
[ ex (sin x + Cos x) ax = | e* (f(x) + f(x) dx 


. _ =S ar (e* f(x)) dx 
| =e*f(x)+c - 
=e*sinx +c 
(a—b) x 
(v) Evaluate / (x— a}(x — b) dx. 
ESD we write —2@=bx_ _A_, _B 


(x-—b)(x-a) x-a x-b 


“= : atx + (By partial fractions) 
_(a-b)x_ ws oil} 
Thus | Bae 5 leew 5ta ae 


=af—— 3 OX - b J to ax 
-=aln|x- ae bin |x-—bl +c. 


1 
(vi) Evaluate { (x34 1) ax. 
° a 


a —4 es -4 
“a 1 


1. L , "at1 1° 1 
Ans2 [ x8 ax+ f tdx=% “| +x | 


=F] 1) Cm = Fee yee a 1 


| (2 (1) =-1) 
r rae (-1)']+2=$[1- 1425 2 
(vii) Find ke area above the x-axis and upeey the curve 
y =5-x? from x =—1 tox=2, : 


* ED the curve cuts the x-axis at-/5 and -/5. 
Table of some ordered pairs is given below: 
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2 2 
Thus required area = J (5 - x*).dx = 5 i 1.dx- | x2.dx 
hs “4 bey 
2 x32 
=5 |x| -l> 
| is Iz! 
1 P 
= 5(2 — (-1)) — 3 (2° - (-1)°) 
4 
= 5(2 + 1) -3 (8 - (-1)) 


=5x3-4(8+1)=15-3=12 


(viii) Solve differential equation ydx + xdy = 0. 


y dx +xdy=0 
x dy = -y dx 
ha 

y Wa-y dx 


Integrating both sides, we have 
“4 1 
Jydy=— Jax 
In (y) =-In (x)+/ince = In(x)+/n (y) = =/nc 
In (xy) =/nc => xy=c | 
(ix) Find mid-point of line Segment} joining A(-8, 3 Si mle —1). 
Ans Mid-point of AB 


“(Ast tp 


“(3 S)= 03, Y 


(x) | Two points ‘P’ and ‘O” given in xy-coordinate 
system. Find XY-coordinates of ‘P’ referred to 
translated axis O'X and O’Y for P(—2, 6); O'(-3, 2). 

EME> As P(x, y) = P(-2, 6) and O'(h, k) = O'(-3, 2). | 
So, the coordinates of P referred to new coordinate 

system O'X and O'Y are 

X=x-h=-2-(-3)=-2+3=1 
| Y=y-k=6-2=4 
Thus P(X, Y) =P(1, 4) » 


Scanned with CamScanner 


(xi) | Find equation of the line joining (--5, —3) and (9, —1). 


EXE slope of the line through (-5, ~3) and (9, —1) = ae 


The equation of the meailed line is 
1 
y — (-3) = 3 (x - (-5)) 
=> yt+3)=x+5 
7y+21=x+5 
=> x-/7y-16=0 
(xii) | Find equation of vertical line through (-5, 3). 
Ans4 As it is parallel to the y-axis, so the required line is x = —5. 
4. Write short answers to any NINE (9) questions: (18) 


(i) Graph the solution set of given linear inequality in 
asi 2x+y<6. 
= -16y 


ees it with: x*-= —4ay 
4a=16 > a= 2 =4 


Coordinates of focus: F(0, —4) = F(0, —4) 
Coordinates of vertex: V(0, 0) 
(ii) “ Find the centre and radius of the circle with the 
given equation 5x? + Sy? + 14x + 12y - 10 = 0. 


EMD 5x2 + Sy? + 14x + 12y - 10=0 (i) 
Dividing both sides of (i) by ‘5’, we have 
+ yr+ttys By-2=0 | 
=> y+ y2+2(Z)x+2(B)y-2=0 ii 


Now comparing (ii) with the general equetnn of a circle 
given below 


C+ + Dax 2ty += 0 (iii) 
We have g=£ : f=2 » C=-2 


Thus the centre of the circle (i) is (= a 2) and 
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a 
7? 6 


2 
r= HE] +1] — {-2) (".” r= fq? + f? —c) 
ac a7 ; 


fag 365 179 + 36 + 50 
or r=“fla- +3. FZ eer 
: [25 +25 *2=\]7— 95 


_Vi2é _V9~15_3.V3V5_ 3/3 - ~ 
[25 5 5 s) 

(iit) Find the focus and vertex of the parabola x? = -16y. 

_ EMS Given, 5x2 + Sy? + 44x + 12y-10=0 

Dividing both sides by ‘5’, we have 
14 [LP 


Kaye + xt y-2=0 : 
ry 
PoptonlDneeBy-an0'- +9 
Also we know, . 
x? + y? + 2qx+2fy+c=0 | 


Thus the centre of the givén circle is 


aol doed 


and radius is 
r=+/97+ fc 
“TY  {-8* 
-\G) +) +2 
-=- 49 3 38. ,. 
- J Zs 2 
_. /49+36+50 ° 
=\f 25 A 
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e 


(iv) 


(v) 


Write an equation of parabola with given 1 elements: 
Focus (-3, 1);-directrix x - 2y -3=0, 


Let P(x, y) be any point on the parabola. 
Let F be the focus (-3, 1), 
Then |PF| = ace (~3))? + (y — 1)? = (x + 3)? + (y - 1)? 
x? + y? + 6x — 2y + 10 
If the ne os. drawn from P(x, y) to the directrix 
x — 2y-3=0 meets it at M, then 
X-2y-3| |x-2y-3 
PMI = pats |x - 2y - 3] 
. V1 + (-2) V5 
By definition of parabola, we have 
|PF| =|PM| => |PF|* = |PM/?, thatis, 
_ Oy _ 2)2 
x? + y2 + 6x —2y + 10 = K=2V=3P 


_ 2+ dy? + 9 - any - 6x + 12y 
- 5 


5x? + Sy? + 30x — 10y + 50 = x? + dy? + 9 - Axy — 6x + 12y 
=> 4x2 +y2 + 4xy + 36x - 22y + 41=0 
Find an equation of directrices of given hyperbola 


2 ye e 
LaDy 7 ~ eae] 7 (i 


(vi) 


From (i)a2=4 = a=2 and b?=9 => b=3 
We know that c? = a? + b?, that is, 
c2=4+9=13 => c=y13 
As, Eccentricity: e= = ,soe= v3 
The direchies of the parabola { 


are X= £5, that is, x =-—=> 
is” “5 


Find the centre and score of given hyperbola 
ye x 
16-9 =1. 


. 
yy 
a 
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a 


7 _—e 2 
As the positive term of (i) is o , So the transverse axis of 


(i) is along the y-axis. 


‘The centre of the hyperbola (i) is (O, 0) 
From(i),a*=16 => a=4andb7=9 => b=3 
We know that c? = a2 + b2, that is, 
c7=16+9=25 => c=5 
i c.5 

Eccentricity e = ae 

As the transverse axis of (i) is along the y-axis, so foci of 
(i) are (0, + 5). 
(vii) Find the unit véctor in the same direction as the 

vector v= [3, —4]. 


Vv = [3, —4] = 31 - 4j ‘ 
lvl = V3? + (4)? = 25 =5 
Now, u=Tqy=5)3 —4] 


7 (u is unit vector in the direction of a 


me 


(viii) Find the constant a so that the vectors v=i- 3j + 4k 
and W=ait 9j — 12 k are parallel. 
Ans, v= 11-3) +4k 
| w = ai + 9j — 12k 
Since v and w are parallel, therefore, 
vxw=0 
i jk 
1 mc | 4\= 0 4 a 
a 9 -12 


i(36 — 36) — j(-12 - 4a) + k(a + 3a) =0 
Oi + (12 + 4a) j + (9 + 3a) 
Oi + Oj + Ok 

Equating components of j and k, we have 
12+4a=0 and 9+3a=0 
4a=-12a => a=-3 
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(ix) ix) Find a vector of length 2 in the direction opposite 


that ofv=-i+j +k. 
Wi> = vy=-j+j+k 
lv = |-i+j +k 


= V1) + C+ (eater 
vl = 3 


Let w be unit vector in the direction of w, then we have 
A Vv _ +j v k 
a _ 
Thus the required vector of length 2 and direction 
opposite to v is 2 (—w) or —2w, /.e., 


(x) ° iat the cosine of the angle 86 ween u and v 
= [2, -3, 1] and v = [2, 4, 1]. . 

IM u=[2,-3, 1]=2i-3)+k 

lul = (2)? + (-3)4.+ (1)? 

u=V¥4+94+1=14 

v= (2, 4, 1] = 21+ 4) +k 

lvl = (2)? + (4)? + (4)? 

iv =a 16 +4 = 21 

lvJ = 21 


Also u . v =.(2i- 3] +k) . (2) + 4) +k) 
= (2) (2) + (-3)(4) + (1)(1) 
=4-124+1=-7 

Let. @be angle seu uandv. So 


cos 0 = aw = Ta 
“TET 
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a 
76 6 ‘ 
_4 
Th a 
us cos®@ V6 


(xi) ' Compute b x a. Check your answer by showing that ~ 
‘bis perpendicular to b x a: 
a=2i+j-k; b=i-j+k. 


i. -i‘k 
Ans? bxa= 1 itl 1 
2 1 —1 ; 
=i (1-1) -J(-1- 2) +k(1 + 2) 


| = Qi + 3j)+ 3k . 
Also b. (bx a) = (i-j + k) (Oi + 3) + 3k) 
= 1(0) + (-1)(3) + m 
=0-3+3=0 
Thus, 6 x a is perpendicular to b. 
(xii) Ifa+b+c=0, then prove thataxb=bxc=cxa. 
[MS sinceatb+c=0 
Taking cross product with a, we have » 
 ax(atb+oc)=ax0: 
=> axathaxbtaxc=0 (Using distribution property) 
=> Q+axbtaxc=0 
= axb=-—(ax¢) 
axb=cxa (i) 
Now taking cross product with b, we have 
bx(a+bt+o)=bx0 


= bxatbxb+bxc=0 (By distributive property) 
=> -(axb)+0+bxc=0 Se 
=> bxc=axb | (ii) 
From (i) and (ii), we conclude that , 


axb=bxc=cxa ; 
(xiii) Give a force F=2i+ j — 3k acting at a point A(1, —2, 
1). Find the moment of F about the point B(2, 0, —2). 


EGS Here F=2i+)- 3k 


> ; 
=BA=(1-2)i+(-2-0)i+(1+2)k 


ee Te Seno ee . et eee ne 
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= Pe -2) + 3k 
Moment of force about B = rx F 


vi] fae bok 
Now rxFeH|{-1 2 3 
2 1 -3 
= i(6 - 3) - j(3~ 6) + k(-1 + 4) 
= 3] + 3j + 3k 
| SECTION- il 
NOTE: Ataiind any Three (3) questions. 
Q.5.(a) Find value of k, if the function (5) 
_ [2x +5-Vx+7 ~ 
i x-2 |. Catal 
k  , KX=2 


is continuous atx = 2. 
Eup For Answer see Paper 2018 (Group- -!), Q.5.(a). 
-(b) If y =tan(p tan“ x), then show that atts +x?) y,-p (1+ 
y2)=0. | . (5) 
Ei Given ii 


y =tan (p tan“ x) 
Differentiate w.r.t x 


a - sec? (p tan- x) 4 (p tan“! x) 


me | 4 
oi 1 cae ck: 
y, =sec eran HeP: 4 3c 
Multiplying both sides by (1 + x?), 
(1 + x?) y, = p sec? (p tan“! x) 
=p [1 + tan? (p tan“! x)} 
(1 # x2) y, = p(t +2) 
(1+x’)y,-p(1+y%)=0 
, 
Q.6.(a) Evaluat J 7 d 
_ © Jsinx+cos x 9: (5) 


Anis For Answer see Paper 2019 (Group-l), Q.6.(a). 
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_ (b) Find an equation of the line through the intersection 
of the lines x —- y —- 4 = 0 and 7x + y + 20 = 0 and 


parallel to the line 6x+y—-14=0. (5) 
Ansan x-y-4=0 _ ry (i) 
7x+y+20=0 (ii) 


Adding (i) and (ii), we get 
8x+16=0 => x=-2 
From (i), y=x—- 4=-2-42-6 | 
Thus, the point of intersection of (i) and (ii) is (-2, —-6). 
The Slope of the required line = = the slope of the given line 


ees 
= ='-6 


So, the equation of the required line is 
y — (-6) = ~6(x = (-2)) 


.  yt6=-6x- 12 
6x+y+18=0— | 
Q.7.(a) Find the area bounded by the curve y = x? — 4x and 
___thexaxis, 
Ans4 . y =x? - 4x = x(x? — 4) | . 
Ify=0,then — | | : 
x (x? — 4) Ale 
x=Q0 2), 24 Eo) f 
| a =A 
x=4+2. 
‘So, the given curve cuts the x-ax 


is at (0, 0), (-2, 0), (2, 0). 
So, the required area will be: 


ree [yas foe 4x) dx — f 2 — a0 
be 


2 
Jee. a] x def de +4 | xc 
0 


ela | - rei +4 isi 


= (SCA) _ soy? - (-299- (210 + 2((2)? - (0)% 


== FS  2(-4) - B+ 214) 
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(b) Maximize f(x, y) = 2x + 5y subject to the constraints: (5) 
2y -x<8,x-y<4,x20,y20 | 
IS x4 2y<8 es () 
; "Ra yea (ii) 
Joining the points (-8, 0) and: 0, 4), we get | 


-x+2y=8 (ili) 
of the linear inequality (or constraint) (), The graph of the 


inequality (i) is the closed half plane on the saad side of (i), 
because 


(-1)0+20)=0<8 | | No 
It is partially shown by shading in figure (1). 


Fig. 1. 
- The associated equation 
x-y=4__, (iv) - 
of the inequality (ii) is drawn by joining the. points (4, 0) and (0, -4). 
The graph of the inequality x — y < 4 is the closed half plane on 
the origin side of (iv) because 1.0-1.0=0< 4. In figure (2), it 
is partially indicated by shading. 
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The solution region of inequalities (i) and (ii). is the . 
intersection of graphs shown in figures (1) and (2) and it is " 
partially displayed by shading in augue (3). 


Fig. 
Using non-negative constraints, the graph in figure 3 is 
restricted te the first quadranf. The required feasible region. is 
quadrilateral region shown by shading in igure ap 


Adding (iii) and (iv), we gety=12andx=y+4=12+45 16, 
therefore, the point of intersection of (iii) and (iv) is (16, 12). 


Thus the corner points of the e feasible region are (0, 0), (4, 0), 
(16, 12) and (0, 4). 


Now f(x, y) = 2x + 5y | | 
f(0, 0) = 2(0) + 5(0) =O, “14, 0) = 2(4) + 5(0) =8 
(16, 12) = 2(16) + 5(12) = 32 + 60 = 92 
f(0, 4) = 2(0) + 5(4) = 20 
f is maximum at the corner point (16, 12). ; 
Q.8.(a) Write equation of the circle passing through the 
: points A(-7, 7), B(5, -1) and C(10, 0). (5) 


EXE Let x +y24+2gx+2ytc=0 - (i) 


——— 
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———— 
OL nn ee ene ern ee ee 


Since A(-7, 7), B(5, -1) and C(10, 0) fie on tne circle (i), 
SO We have 


(-7)* + (7)? + 2g(-7) + 2f(7) +c =0 
49+ 49-149+ 14f+c=0 


q -14g + 14f+c+98=0 (ii) 
(5)? + (-1)? + 29(5) + 2f(-1) +c =0 

10g - 2f +c +.26=0 (iii) 
(10)? + (0)? + 2g(10) + 2f(0) +c =0 

20g +c + 100=0 (iv) 


Subtracting (ii) from (iii) gives | 

~24g + 16f+72=0 => 3g-2f-9=0 (Vv) 
Subtracting (iii) from (iv) gives 10g + 2f+74=0 — (vi) 
Adding (v) and (vi), we get 


13g + 65=0 => g+5=0 
a= 
. Putting g =-5 in (v), we have 
3(-5) - 2f-9=0 
-2f-24=0 \ 
f+42=0 = f=-12 


Putting g = -5in (iv) gives 
20(-5) +c + 100 =0 
~100 + ¢ + 100 = 0 => c=0 
Substituting g=-5,f=-12 and c=Oin (i), we get 
x2 + y2 + 2(-5)x + a2) +0=0 
| x? + y? — 10x - 24y = 0 
(8) Finda vector oflengin§ nthe decionoppoate at 
of v=i- 2j + 3k. (5) 
7 EXE Given vector is: 


. VEi-2j + 3k 
Then, 
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“Wav 


lf u is a unit vector in the direction of Vv, then 


—_—> 
“YM 
a 
Vi 
_i+2) +3k 
u= 14 | 


, ax : 
ue ia to 2) + 3k) 


Now a vector of length 5 in the direction opposite to that 


of V is | 


su=-5[25¢-2+30)] 


: = l-A+30 


me pole ;-+2 5 
yia* yaa to yaa 


Q.9.(a) Show that y= nx has maximum value atx=e. (5) 


inx 
ans) ya 


By differentiating (i) w.r.t ‘x’, we have 
dy. d (ins) 
dx ~ dx\ x 


% (G) hn | 


ies a 


ad 


212 
i 
’ xis 


~ ix 


“aeons on : (3) 


(i) 


ii) 
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dx , then 
1 Inx- 
x2 x2 
1-inx_ 
ee 
1-Inx=0 : 
> Inx= | F 
_Inx=ine [. INne=1] 
x=e 


& 


Again, differentiating (ii), we have. 


-d’y_ df4. inx 
dx? dx| x2" x2 


£(9-S{maG] 
=H 09) -[(B) gn) +inx3, (| 


- =-ee-[(a)G)+nxcard) 


-$-[p-7 3] "2 


aE Pee 
wapeny | Jaf k 
a ee eS 
dy <3 2inx 
dx? ~ x3 xP 
d’4yj _-3 2ine 
dx? emi ea e 
: 23, 2() 
: “ai @e 
3,2 
ee 63 
4 & 
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a a TT TT 


(b) Find focus, vertex and directrix of parabola x? — 4x — 


8y + 4=0. , (5) 
ATS, oe By +4=0 ‘ 
| —-4x+4=9y 
(x-2)°=8y + » 
lf we shift the origin to (2, 0) by the translation ’ 
Xx-2=X,y=Y 
Then (i) becomes OS 
X2=8Y , (it) 


Comparing (ii) with X2 = = 4ay, we have 
4a=8 > a=2 
The vertex of (ii) is (0, O),ie., X= OadY = 0 
: =0 ; Ye 0 
int = FO 
xXx=2 | 
. ‘Thus, the focus of (i) is (2, 0). As (ii) opens upwards, so 
the focus of (ii) is (0, 2), ie., X=OaniY =2. 


X=0 Y=2 
x-2=0 ; yw? 
x=2 


Thus, the focus of (i) is (2, 2). 
The axis of (ii) is X= 0, ie., 
_ xX-—2=0 isthe axis of (i). 
Directrix of (ii) is ¥Y = =2, Le:, 
= —2 is the directrix of (i). 
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